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CHAPTER 13
UNDERGROUND STORAGE TANK REMOVAL PROCEDURES
13-1. Ceneral. This chapter reconmends procedures for the renoval, storage,

and offsite disposal of UST systens that have contained flanmabl e or
conbustible fluids. Al such work nust be acconplished in accordance with
federal, state, and | ocal requirements as well as accepted safety standards.
Before initiating work, the appropriate government agencies should be

consul ted concerning applicable regulatory and pernit requirenments. This
chapter is not considered to be all inclusive due to the differences in state
regul atory requirenents. USACE Guide Specifications and other hel pfu

gui dance references are included in Chapter 1.

13-2. Renobval of Underqround Tanks.

a. Preparation.
(1) Observe the safety precautions as described in Chapter 7.

(2) Notify the Inplenenting Agency a mini num of 30 days prior to

tank removal. Obtain a tank renoval pernmit fromthe local fire
chief or proper authorities and notify the environnmental
coordi nator of the day and tinme when work will begin at |east 3

days in advance. Typically, local regulations require a |loca
fire official representative to be onsite before work may begin.
Notify proper fire authorities as they require.

(3) Rerove all liquids fromthe tank follow ng the procedures
outlined in Chapter 12.

b. Purging Tanks. Purging or ventilating a tank replaces or dilutes the
fl ammabl e vapors in the tank with air. The goal of tank purging is
to reduce the flanmabl e vapors in the tank to bel ow one percent of
the LEL. Tanks shall be purged for confined space entry but not for
renoval purposes. However, it is inmportant to recognize that the
tank may continue to be a source of flammable vapors even after
foll owi ng the purgi ng procedures.

Confined space entry into the tanks should not be attenpted unless
absol utely necessary, but it may be required to effectively renove
sludge fromthe tank. Consult NFPA 326, Safe Entry into Underground
St orage Tanks, for tank entry and Table 13-1, which sunmarize the
procedures for tank purging as well as associated advantages and

di sadvant ages.
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TABLE 13-1
PROCEDURES FOR PURG NG TANKS
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TABLE 13-1 (conti nued)
PROCEDURES FOR PURG NG TANKS
Procedure Advant age Di sadvant age
° Ventilation via a | e General ly, I rregul ar - shaped
di ffused air bl owi ng into contai ners may not be
bl ower t he tank rather t hor oughl y purged by

t han exhausti ng
fromthe tank
is nore
effective.

° Ventilation via
di ffused air
bl ower is
relatively
i nexpensi ve.

this nethod if the

ai rstream | eaves
pockets that cannot be
ef fectively reached
with the uncon-

tam nated air.

Al'l precautions nust be
taken to minimze the
hazards of ignition by
static electricity.

Air novers nust be

i nherently bonded to

t he vessel being
ventil at ed.

Fill (drop) tubes nust
be renoved to all ow
proper diffusion of the
air in the tank.

Air supply nust cone
froma conpressor that
has been checked to
ensure a clean air
supply that is free
fromvolatile vapors.

To avoid rupturing the
tank, air pressure in
the tank nust not
exceed 34.5 KPa (5

psi).

Exhaust fumes wi |l need
to be vented at a

m ni mum hei ght of 3.7 m
(12 feet) above grade
and 1 m (3 feet) above
any adj acent rooflines.
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‘ TABLE 13-1 (continued) \
Procedure Advant age Di sadvant age
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(1)

(2)

Exhaust flammabl e vapors fromthe tank by one of two met hods of
tank ventilation listed bel ow.

(a) One nmethod is ventilation using an eductor-type air nover,
usual |y driven by conpressed air. However, the USACE does
not approve this method. Therefore, it is presented in this
manual only for conpl eteness of information. The eductor-
type air nover must be properly bonded to prevent the
generation and di scharge of static electricity. Wen using

this method, the fill (drop) tube should remain in place to
ensure ventilation at the bottom of the tank. Tanks
equi pped with fill (drop) tubes that are not renpvable are

purged by this nethod. An eductor extension is used to
di scharge vapors a mininmumof 3.7 neters (12 feet) above
grade or 1 neter (3 feet) above adjacent roof |ines,

whi chever is greater.

(b) Ventilation with a diffused air blower is a second nethod.
When using this purging nethod, it is inperative that the
air-diffusing pipe is properly bonded to prevent the
di scharge of a spark. Fill (drop) tubes nust be renoved to
al l ow proper diffusion of the air in the tank. Air supply
shoul d be from a conpressor that has been checked to ensure
a clean air supply that is free fromvolatile vapors. Air
pressure in the tank nmust not exceed 34.5 KPa (5 psi) gauge
to avoid tank failure

One of the safest and sinplest nmethods for purging a tank is to
fill the tank with water. However, in certain areas, regulatory
requi rements for treatnment/di sposal of water used in the vapor-
freeing process may make this nethod cost-prohibitive. Purging
met hods using liquids will not be used on USACE projects due to
generation of excessive volunes of waste. The nmethod is
presented here for conpl eteness. Before enploying the nethod
descri bed bel ow, consult |ocal regul ations.

(a) Fill the tank with water until the floating product nears
the fill opening. Renove the floating product and place it
in a suitable container for proper disposal. Care should be

exercised to ensure that neither product nor water is
spilled into the tank excavation
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(b) Cbserve normal safety precautions filling the tank with
wat er because flammabl e vapors will be expelled through both

the vent and fill openings, but primarily at the fil
opening. To minimze this escape of vapor through the fil
opening, tenporarily cap the opening.

(c) Punp out the water and dispose of it in accordance wth
| ocal regul ations when the tank is free of vapor

(3) Another purging nethod that has been used with success and is an
approved nethod in some states is the use of comrercia
emul sifiers and volatile fuel encapsulators. These products are
conpletely miscible in water, aid in the elimnation of
fl ammabl e vapors, and are bi odegradable. Regulatory
requirements for treatnment and di sposal of the water nust be
determ ned prior to using this nethod.

(a) Standing outside the tank, rinse the tank with a three- to
si x- percent solution of the product using a pressure
sprayer through a manway openi ng.

(b) Measure expl osive concentrations at several levels within
the tank. |If readings are greater than 20 percent of the
LEL, rinse the tank again.

(c) \When LEL readings are acceptable, punp out the water in the
tank for disposal.

Inerting Tanks. Inerting displaces the flammabl e atnosphere of the
tank with an inert or nonreactive gas such as nitrogen or carbon
di oxide. Inerting is achieved when the oxygen content is lowered to

bel ow 8 percent oxygen by vol unme, which is the ampunt of oxygen
needed by nost petrol eum products to support conbustion. Table 13-2
sunmmari zes the procedures and advant ages/ di sadvant ages for tank
inerting. Inerting is the only option avail able when renovi ng tanks
fromthe ground.

Al ways exerci se caution when handling or working around tanks that
have stored flammabl e or conmbustible liquids. Before initiating work
in the tank area or on the tank, a Conmbustible Gas Indicator (Cd)
shoul d be used to assess vapor concentrations in the tank and work
area. CG operation is detailed in Chapter 10.
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TABLE 13-2
PROCEDURES FOR | NERTI NG TANKS
Procedure Advant age Di sadvant age
e Displacement of VWen inerting with Thi s net hod )
vapors with dry . dry ice, the static cannot be used if
i ce, carbon dioxide el ectrical problens the tank is to be
gas t hat are encountered entered for anY
with gas cylinder reason as the tank
inerting are not at nosphere w Il be
encount er ed. oxygen-defi ci ent.
Dry ice is readily The dry ice
avai |l abl e and vapori zation
relatively rel eases fl ammuabl e
I nexpensi ve. vapors.

Exhaust funes fro
inerting should b

vented at a n1n|nug

hei ?ht of 3.7 m(1
fee { above grade
and m (3 feet)
above any adj acent
roof |ineés.

Air pressure in the
tank nmust not exceed
34.5 KPa (5 psi)
gauge.

There is no nonentum
for vapors in the
tank to nove toward
the vent so inerting
t akes | onger and may
be | ess effective
than inerting with
conpressed gas.

Pocket s of vapors
can be traPped in

t he tank
distribution of the
inert gas in the
tank i S inconplete.

Cuygen may be re-

i nfroduced into the

tank unl ess al

hol es are

effectively ﬁlugged,

Fxcept for the vent
I ne.
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TABLE 13-2 (continued
PROCEDURES FOR | NERTI NG TANKS

Procedure Advant age Di sadvant age
® |nerting with an ® |nert gases may be Thi s net hod cannot
i nert gas such as used to renove the be utilized if the
CG, orq$ fl ammbl e vapors from tank is to be
) cont ai ners under entered for any
The concentration certain conditions reason, as the tank
of oxygen in the wi t hout the hazards at nosphere wi Il be
tank ctan be reduced i ncidental to having oxygen-defi ci ent.
to a | evel the vapor-air m xture
insufficient to. in the tank space The gas nust be
support conbusti on Pass t hr ough the i ntroduced through a
by replacing the I ammabl e Fange. singl e tank opening
oxygen wi th™an ] ] and under | ow
i nert gas. e |nerting with CO or ressure < 34.5 KPa
, n|tr08en from PS psi).
CO, is generally cylinders is
t he gas of choice enerally faster than Conpr essed ?ases may
since its density, ry ice due to better create a potentia
is greater than air distribution of the ignition hazard as
causing it to i nert gas. the result of the
settle”to the tank ) devel opnent of
bott om pushi ng ° Inert|n8 can be static electrica
oxy?en up and out conpleted in a short charges. The
of "t he tank. period of tinme. di scharge devi ce
nmust, therefore, be
gr ounded.

Exhaust funmes fro
inerting should b

vented at a m ni mum
he|?ht of 3.7 m (12
fee { above grade
and m (3 feet)
above any adj acent
roof |ines.

Inerting with gas
can be expensive.

Conﬁressed CO, has a
pgc | ar ger

enper at Ur e
difrerence with
out si de at mpsphe
than bottled .
nitrogen. This
difference leads to
condensati on, which
i ncreases the ]
generation of static
electricity.

t he
re

Cuygen may be re-

i nfroduced into the

tank unl ess al

hol es are conpletely
| ugged, except for
he“vent |ine.
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(1)

(2)

(3)

Fl ammabl e and conbusti bl e vapors may be inerted with an inert
gas such as CO, or N,. This nethod should not be utilized if the
tank is to be entered for any reason, as the tank atnosphere
wi Il be oxygen deficient. The inert gas should be introduced

t hrough a single tank opening at a point near the bottom of the
tank, at the end of the tank opposite the vent. |f necessary,
excavate around the vicinity of the tank to access the
connection. Wen inert gases are used, they should be

i ntroduced under |ow pressure to avoid the generation of static
electricity. When using CO, or N,, pressures in the tank shoul d
not exceed 5 psi gauge. The process of introducing conpressed
gases into the tank nay create a potential ignition hazard as
the result of the devel opment of static electrical charges. The
di schargi ng device nmust, therefore, be grounded. CG

ext i ngui shers shoul d not be used for inerting flammable

at nospheres because expl osi ons have resulted fromthe

di scharging of CO, fire extinguishers into tanks containing a

fl ammabl e vapor-air m xture.

If the method described above is not practical, the vapors in
the tank nay be displaced by adding solid carbon dioxide (dry
ice) to the tank in the amount of at |east 1.36 Kg (3 pounds)
per 378 liters(100 gallons) of tank capacity. The dry ice
shoul d be crushed and distributed evenly over the greatest
possible area in the tank to pronote rapid evaporation. As the
dry ice vaporizes, flammble vapors will flow out of the tank
and may surround the area. Therefore, where practical, plug al
t ank openi ngs except the vent after introducing the solid CG
and continue to observe all normal safety precautions regarding
fl ammabl e or conbusti bl e vapors.

Moni t ori ng of oxygen concentrations within the tank should be

done during the inerting operation. Inerting has been
satisfactorily acconplished when the oxygen content is |ess than
8 percent. If vapor reduction is not occurring satisfactorily

and the onsite official allows, pour water down each pipe to
which dry ice was added. This will distribute the dry ice and
rel ease nore CO. |If vapor reduction is not adequate after the
above procedures have been foll owed, repeat dry ice application
using half of the original dry ice quantity per vol une.
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d. Testing.

(1) The tank atnosphere and the excavati on area shoul d be
continuously tested for percent oxygen and combusti bl e gas
during the tank excavation and renoval operations. Follow these
guidelines to test:

(a) Take such tests with a CAd with an oxygen meter that is
properly calibrated according to the manufacturer's
instructions (typically on pentane or hexane in air) and
whi ch is thoroughly checked and nai ntai ned in accordance
with the manufacturer's instructions.

(b) Use a person conpletely famliar with the use of the
instrument and the interpretation of the instrunent's
readings to do the test.

(c) Take readings at the bottom m ddle, and upper portions of
the tank and clear the instrument after each reading. |If
the tank is equi pped with a nonrenovable fill tube, readings
shoul d be taken through anot her opening.

(2) Follow these procedures to ensure the tanks remain properly
i nerted:

(a) Test the tank vapor space by placing the indicator probe
into the fill opening with the drop tube renoved. Liquid
product must not enter the probe.

(b) Readings of |ess than 8 percent oxygen must be obtai ned
before the tank is considered safe for removal fromthe
ground. Oxygen readings that rise above 8 percent during
renoval activities will require additional tank inerting
before renmoval activites can continue.

e. Associated Piping Inerting. |In preparation for tank renoval, the
type of tank appurtenances nust be evaluated. Different types of
tank configurations include those with renovabl e extractor val ves,
angl e check val ves, nonextractor angle check val ves, direct connect
lines, and other connecting lines. Renove any check valves to
prevent backflushing of the pipe lines. Al piping nust be inerted
bef ore tank renoval begins. These lines nmay have a manhol e that
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all ows access fromthe surface w thout excavation, or excavation may
be required for access. Confined space precautions will be foll owed
if enployees are required to enter tanks, manhol es, or excavations.

(1)

(2)

(3)

Renovabl e Extractor Valves. Procedures for inerting different
types of tank configurations are discussed first foll owed by
procedures conmon to all

(a) Access tank connections via manhol e or by excavati on.

(b) Renove each extractor valve riser cap and renove the
extractor valve using the proper tool

(c) Recap and tighten each extractor valve riser cap

Nonext ract or Angl e Check Val ves, Direct Connections and O her
Connecti ng Lines.

(a) Access connections via manhol e or by excavation.

(b) Inert all piping before tank renoval begins.

(c) Disconnect the fuel line fromthe angle check val ve and
di sconnect other lines fromthe tank.

(d) Catch any liquids fromthe Iines in a container and properly
di spose of 1iquids.

(e) Attach a reducing bell to the suction or connecting line to
reduce the line diameter to 20 nm (3/4-inch).

(f) Renove angle check val ve or appurtenance fromthe tank, if
possi bl e.

(g) Attach a 20 mm (3/4-inch) gasoline-rated hose to the 20 mm
(3/4-inch) end of the bell reducer and insert the free end

of the hose into the nearest bung opening in the tank.

Conmon Pipe Inerting Procedures. Use N, or CO, for the follow ng
st eps.

(a) Disconnect the piping at the dispenser or building.
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(b) Make connections such that the piping systemmy be
backflushed with the selected inert substance.

(c) Pressurize the line with the substance so that the fluid in
the pipeline will be backflushed into the UST. |If the tank
connections are of the extractor-valve type, repeat the
backfl ushing process with each |ine that is connected to the
UST. |If the Iines are of the direct-connect type, continue
until the hose discharge is observed to be exhausting clean
i nert substance. The procedures nust be repeated for each
additional Iine.

Tank Renoval .

(1)

(2)

(3)

(4)

Renove |iquids and residues fromthe tank as detailed in Chapter
12.

| f excavation has not already been performed for piping access,
renove concrete or asphalt cover. Excavate underlying soils
down to the top of the tank. Segregate these soils fromthose
underlying the tank to reduce disposal volunmes if these upper
soils have no visual or odor contam nation. Excavation should
be deep and wi de enough to all ow access to all associated piping
and appurtenance tank connections.

Renove the fill pipe, gauge pipe, vapor recovery truck
connection, subnersible punps, and other tank fixtures. Renove
the drop tube, except when it is planned to purge the tank by
using an eductor as described previously. Cap or renove al
nonproduct |ines, such as vapor recovery lines, except the vent
line. The vent line should remain connected until the tank is
purged. Tenporarily plug all other tank openings so that al
vapors will exit through the vent line during the inerting
process.

After the tank has been inerted and before it is renoved from

t he excavation, cap or plug all pipes or bungs at or as near as
possible to the tank. Cut any tank hol d-down straps. Use a
nonsparking cutter, such as pipe cutters, to avoid the
generation of any sparks during pipe cutting.
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(5)

(6)

(7)

(8)

The plug or cap sealing the vent tube nust have a 3-mm (1/8-
inch) hole drilled through the tube. This hole will allow
expansi on and contraction of the gases contained within the tank
due to tenperature variations wi thout subjecting the tank to
excessive differential pressure caused by tenperature changes.
The tank should al ways be positioned with this vent plug on top
of the tank during subsequent transport and storage.

To renove the tank:

(a) Attach pulling chain to the tank eyelets or any secure hooks
or rungs, or use nylon slings that will support the tank
wei ght .

(b) Renove tank from excavation, using appropriate lifting
device in accordance with requirenents of EM 385-1-1.
Front-end | oaders and backhoes cannot be used for lifting
unl ess they are equipped with a factory attached hook
designed with adequate Iift capacity for the tank, and the
tank does not exceed the published |ifting capacity for the
equi prent .

(c) Set tank on the ground and stabilize with wooden bl ocks.
Keep the ventilation cap with the 3-mm (1/8-inch) hole on
t op.

Visually inspect the outside of the tank and use screwed
(boiler) plugs to plug any and all corrosion holes in the tank
shel | .

Recheck the oxygen content within the tank as before and
reinitiate inerting procedures, if required. It is vital that
the internal tank atnmosphere be insufficient to support ignition
as sparks are possible, and a tank above ground can cause great
damage to life and property if ignition occurs.

Renove external scale and attached soil fromthe tank.
Nonspar ki ng tools nust be used at all times in the vicinity of
the tank until such tinme as the tank interior and exterior
surfaces are decont anm nat ed.
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(9) See Chapter 15 (Soil and Free-Product Renoval Procedures) for
further excavati on procedures concerning soil sanples and
cont ani nati on soil excavati on.

(10) Contain spills or drips during renoval using absorbent boons or
ot her methods required by the Inplementing Agency. |If you
observe contami nation (i.e., saturated soil or free product)
from previous operation or renmoval, consult |ocal environnmental
officials, the fire marshal, or the EPA for assistance and
requi rements. See APl Bulletin 1628 for further informtion.

Sl udge Renmpval. Renove sludge and decontami nate the interior and
exterior of the tank prior to tank renmoval fromthe work site. The
contractor should subnmit in the SSHP plans and procedures, including
material s and supplies, for safely and effectively opening the tanks,
cleaning all surfaces of the interior of the tanks, and disposing of
t he sl udge and decontani nation fl uids.

Restrictions include the foll ow ng:

(1) No volatile organic solvents should be pernitted for
decont anmi nati on procedures.

(2) The Inplenmenting Agency must be consulted to deternmine if any
requi rements exist for determ ning when the tank is considered
cl ean.

(3) No personnel should be permitted to enter any of the storage
tanks at any time except by follow ng the confined space
gui del i nes as provided in Appendix E of this manual or unless
the tank ends have been renpved.

Refer to Chapter 14 for sludge renoval and tank cl eani ng procedures.
Col l ect and di spose of decontam nation fluids as outlined in Chapter
9.

Free- Product Renoval. Many times during tank renovals, the
excavation area fills up with free product and/or water. Renove this
product and water prior to tank renoval or soil excavation. Refer to
Chapter 5 for installation of nonitoring wells in free product,
Chapter 6 for sanpling free product, and Chapter 15 for free product
procedures.
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i. Tank Ball ast Pads. Concrete ballast pads and associ ated hold down
straps are installed to counteract buoyant forces in high groundwater
areas. Ballast pads are difficult and expensive to renpve. Concrete
bal | ast pads nay be left in place under nost circunstances unless
significant contanmination is present and it cannot be renedi ated by
in-situ nmethods, or the user requires the pads renoval.

13-3. Tank Di sposal

a. Tank Storage.

(1) Label tanks if they will be stored prior to disposal. Labe
after removal fromthe ground but prior to renoval fromthe
site.

Label requirenents include the foll ow ng:

(a) Regardless of the condition of the tank, the |abel should
contain a warning agai nst certain types of reuse.

(b) The former contents and present vapor state of each tank
i ncl udi ng vapor-freeing treatment and date shoul d be
i ndi cat ed.

(c) The | abel should be sinmlar to the following in Iegible
letters at least two (2) inches high:

TANK HAS CONTAI NED LEADED GASCOLI NE*
NOT VAPOR FREE
NOT SUl TABLE FOR STORAGE OF FOOD OR
LI QUI DS | NTENDED FOR HUVAN OR ANI VAL
CONSUMPTI ON
DATE OF REMOVAL: NMONTH DAY/ YEAR

*Or other flammuabl e/ conbustible liquid. Use the applicable designation, for
exanpl e, DI ESEL.

(2) Tanks that have held | eaded motor fuels (or whose service
history is unknown) should also be clearly labeled with the
following information (see APl Publication 2015A for additiona
gui del i nes):
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TANK HAS CONTAI NED LEADED GASCLI NE
LEAD VAPORS MAY BE RELEASED | F HEAT
I'S APPLI ED TO THE TANK SHELL

(3)

(4)

(5)

(6)

Renove tanks fromthe excavation site as pronptly as possible
after vapor-freeing and sludge renoval procedures have been
conpl eted, preferably on the day of tank renoval fromthe
excavation. |If a tank remains at the excavation site overnight
or longer, additional vapor may be rel eased fromany liquid
absorbed in the tank walls or residues remaining in the tank.

Decont am nate the tank as indicated in Paragraph 13-2e and
Chapter 14 prior to renpval fromthe excavation site. Check
with a C@ to ensure that the LEL does not exceed 10 percent of
the LEL and the oxygen content of the tank atnosphere is not
greater than 8 percent.

Secure the tank on a truck for transportation to the storage or
di sposal site with the 1/8-inch vent hole |located at the

upper nost point on the tank. Tanks should be transported in
accordance with all applicable federal, state, and |oca
regul ati ons.

Store tanks in secured areas on the prem ses of persons famliar
with any attendant hazards and where the general public will not
have access. A fenced yard, separate fromother facilities, is
preferred.

Di sposal Criteria.

(1)

(2)

Tanks shoul d not be reused. Whether sold to a scrap dealer or
di sposed of at an approved facility, tanks must be cut into
smal | pieces smaller than 1.5n% (16 ft?. The dissection can
occur at the excavation site, at a centrally located contractor
staging area, or at a licensed tank deconmi ssi oni ng/ di sposa
facility. The contractor should subnmit the dissection nethod
and | ocation as part of the work plan.

Tanks that have been lined internally or coated externally wth
epoxy-based or simlar materials nay not be accepted by scrap
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processors. Prior inquiries should be nade as to the
requi rements of the scrap processor

c. Disposal Procedures.

(1) After a tank has been vapor-freed, render it unsuitable for
future use as a storage tank by puncturing or cutting with
nonspar k- produci ng nmet hods. The USACE-recomended practice is
cutting tanks into sections no larger than 1.5 nt (16 ft?).
Recycle or landfill only if scrap processors refuse to accept
the tank sections.

(2) Assign all tanks a unique identifier for all records and

reporting.

(3) Use a bill of sale to transfer tank ownership. This bill of
sal e should be submitted with the Tank Cl osure Report di scussed
in Chapter 1.

(4) Consult current federal, state, and |ocal regulations prior to
di sposal to determine if special procedures or preparations are
required.

(5) Physically clean netal tanks that are going to be sold as scrap
nmetal after they are inerted and cut open. C eaning can consi st
of high pressure or steamrinse, triple rinse, or
scrapi ng/ scrubbi ng. Methods are detailed in Chapter 14.

13-4. Waste Disposal and Recycling. Free product, sludge, and rinse waters

are typical wastes generated during tank renoval. Federal, state, and | oca
requi rements nust be followed for proper disposal. Options for managi ng
wast es generated during tank removal will be simlar to those discussed in

section 12-4 regarding tank contents.

13-5. Tank Coating Issues. The exterior of metal USTs are frequently coated
with coal -tar type coatings. Hi storical data indicates that the coating

mat eri al s occasionally contain hazardous substances such as asbestos,

pol ychl ori nated bi phenyls, |ead, and cadmium The presence of PCBs and
asbestos make it difficult to recycle the tanks as scrap netal. |If the
coating contains PCBs and/or asbestos that cannot be easily renoved because of
regul atory constraints or safety issues, it nay be nore cost effective to

di spose of the tanks within a chenical waste landfill.
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